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WHEN  TO  CUT  CORN  FOR  ENSILAGE. 


Several  inquiries  have  been  addressed  to  this  station  relat- 
ing to  the  time  of  cutting  corn  for  ensilage,  and  as  the  season 
for  securing  this  crop  is  rapidly  approaching  I  have  changed 
my  original  plan  of  issuing  a  bulletin  on  Chemical  Fertilization 
and  have  substituted  in  its  stead  a  partial  answer  to  the  above 
mentioned  questions. 

There  must  be  a  time  somewhere  between  seeding  and 
full  maturity  when  corn  is  at  its  best  as  a  forage  crop,  and  it 
has  been  our  aim  to  practically  determine  this,  if  possible. 

The  data  presented  in  this  bulletin  is  not  offered  as  con- 
clusive evidence  in  the  case  but  simply  as  the  first  step  towards 
proof,  and  but  for  the  demand  for  information  on  the  part  of 
the  farmers  I  should  prefer  to  have  another  year's  results  be- 
fore publishing  those  of  last  year.  The  plan  of  the  work  was 
to  select  samples  from  each  of  the  four  varieties  of  corn  exper- 
imented with  at  various  intervals  and  to  note  their  height, 
weight  and  degree  of  maturity.  The  per  cent,  of  water  was 
then  determined  and  a  complete  analysis  of  the  dry  substance 
made.  This  work  was  carried  out  as  fully  as  the  Umited  means 
at  that  time  available  would  permit.  The  amount  of  work  was 
too  small  for  the  best  results  but  so  far  as  it  went  it  was  care- 
fully conducted. 

Table  A  shows  as  follows  :  Column  i  the  variety  of  corn, 
2  date  of  sampling,  3  per  cent,  of  water  at  the  time  samples 
were  taken,  4,  per  cent,  of  dry  substance  ;  the  next  seven  col- 
umns show  the  per  cent,  of  albuminoids,  ether  extract,  fibre, 
nitrogen  free  extract,  total  ash,  phosphoric  acid  and  potash. 
In  other  words  this  table  shows  complete  analysis  of  four  va- 
rieties of  corn  at  four  periods,  or  in  all  sixteen  analyses. 

In  any  article  of  food  whether  for  man  or  beast  the  valua- 
ble part,  or  that  which  sustains  life  and  njurishes  the  body,  is 
included  in  the  dry  substance,  hence  it  is  not  always  the  total 
weight  that  is  the  best  guide,  but  it  is  often  true  that  the  weight 

3 


is  a  very  poor  indicator  of  value.  The  method  of  determining 
the  dry  matter  in  any  substance  is  a  comparatively  simple  one 
in  the  laboratory  ;  a  small  sample  is  weighed  and   dried    at    a 
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temperature  of  212  degrees  until  it  no  longer  loses  weight,  then 
the  final  weight  is  noted,  and  the  difference  between   this    and 


the  original  weight  of  sample  shows  the  amount  of  water  that 
was  originally'in  the  substance  under  consideration,  for  at  the 
temperature  above  mentioned  only  the  water  is  driven  off. 

Taking  our  third  column  in  the  table  and  it   is   seen  that 
at  any  time  there  is  a  very  large  per  cent,  of  water  in  the  corn. 
Take   for  illustration   the   sample  of  ensilage  (Southern)  corn 
July  26.     Here  was  91^%  of  water.     From  Table  F  we  see 
that  an  average  stalk  weighed  15  ounces;    91^4^    per   cent,    of 
fifteen  is  13.68,  the  amount  of  water  which  such  a  stalk  contain- 
ed, leaving  only  i}i  ounces  of  dry  substance.     Take  the  same 
variety  of  corn  Sept.  16  and  there  was  still  75.4%  of  water,  and 
as  an  average  stalk  weighed  almost   three   pounds,    it   follows 
that    each   stalk  contained    2  lbs,  3)^    ounces,  or  more  than  a 
quart  of  pure  water,  leaving  but  three-fourths  of   a   pound   of 
actual  nutritive  matter.     This  point  is  dwelt  upon  for  the  pur- 
pose of  showing  that  pounds  or  tons  per  acre  are  not  necessa- 
rily a  reliable  standard  of  value,  and  also  to  ^show  that  not  ev- 
erything   stored  in  the  barn  or  in  the  silo  is  food,  but  rather 
that  in  these  cases  but  a  small  portion  is  actual  nutrient  ma- 
terial.    A  study  of  Table  A  shows  that  in  each  variety  of  corn 
there   was  a  substantial  increase  in  the  per  cent,  of  dry  matter, 
as  is  shown  by  Table  B,  in  which  the  number  of  pounds  of  dry 
substance  in  a  ton  of  the  corn  is  given  for  each  variety  at  each 
time  of  sampling. 


TABLE   B. 

POUNDS    OF    DRY    SUBSTANCE    IN,( 

3NE 

TON    OF 

2000    LBS. 

Date.                 Southern  or         Sanford. 
ensilage  corn. 

lbs.                     lbs. 

P 

ride  of  the 
North. 

lbs. 

Northern  field 
corn. 

lbs. 

July  26,                             17; 
August  5,                         216 
August  19,                        301 
September  16,                 492 

264 
264 

456 

187 
248 

355 
591 

245 
278 

552 

It  will  be  seen  from  this  that  the  value  of  the  corn  per  fon 
increased  in  a  marked  degree  from  August  19th  to  Sept.  i6th, 
but  this  is  deceptive  as  a  part  of  this  is  due  to  a  decrease  of 
weight  per  acre  by  loss  of  water  in  maturing.  So  far  as  it  ex- 
tended this  loss  was  precisely  like  the  drying  of  hay,  making 
the  increased  value /<?r /<7«  very  marked,  but  from  Table  F  it 
will  be  seen  that  the  actual  increase  per  a{:re  is  much  less. 


In  Table  C  I  have  arranged  the  per  cent,  of  increase  per 
ton  and  per  acre  for  the  period  from  Aug.  19th  to  Sept.  i6th. 


VARIETY. 


Southern  Corn, 

Sanford, 

Pride  of  the  North, 

Northern  F"ield, 


TABLE  C. 

PER   CENT.    OF    INCREASE   OF    DRY   SUBSTANCE 
FROM    AUG.  19   TO    SEPT.    l6. 

Per  Ton.  Per  Acre. 

63.4  per  cent.  37.7  per  cent. 

72.7  "  32. 
664       "  168       " 

48.8  "  35-3      " 


and  a  glance  at  this  is  sufficient  to  show  that  a  part  of  this  ap- 
parently large  gain  per  ton  is  not  a  gain  at  all.  The  fact  re- 
mains however  that  there  is  about  ly-'jc  of  actual  gain  in  this 
last  period. 

Returning  to  Table  B  we  shall  see  that  there  is  a  marked 
difference  not  only  between  the  varieties  but  also  in  the  same 
variety  at  different  dates,  and  so  far  as  this  table  is  concerned 
it  is  evident  that  the  quality  of  the  product  in  every  case  im- 
proved up  to  the  time  of  cutting. 

TABLE   D. 


Variety  of  Corn. 

Estimated  dry  substacce, /^r  acre. 

Per  cent  of  increase  for 
each  period  over  the    j 
preceding  one. 

per  cent 
July  26  to 
16. 

July  26. 

Aug.  5. 

Aug.  19. 

Sept.  16. 

Aug.  5. 

Aug.  19. 

Sept.  16. 

'm  0  S* 

.Southern, 
Sanford, 
Pride  of  North, 
Northern  Field, 

"47 

972 

1012 

2135 

3536 

39"9 
3366 

4925 

7333 
5292 
6340 
6519 

10102 
6980 
7410 
8832 

207.4 
303-2 
232.6 
126. 

107-3 
35-3 
88.3 
32.4 

37-7 
32.0 
16.8 
35-3 

780.7 
bi8.o 
632.2 
3'3-6 

Table  D  is  made  up  from  Table  F  and  shows  in  a  condens- 
ed form  the  rate  of  increase  of  dry  matter.  In  discussing  this 
table  it  must  be  borne  in  mind  that  the  four  varieties    of    corn 

TABLE  E. 

Condition  of  corn  as  regards  maturity. 


Variety  of  Corn. 


Southern, 

Sanford, 

I'ride  of  North, 
Northern  I'ield, 


July  26. 


Tassel  not  form- 
ed, 

'I'assel  just  in 
sight. 

Tassel  not  in 
sight. 

Tassel  well  out. 


Aug.  5. 

Tassel  not  in 
sight. 

Tassel  out  but  no 
silk. 

'I'assel  and  silk  in 
sight. 

Kernel  blistering 


Aug.  19. 


Silk  just  in  sight. 

Kernel  blistering 

Kernel  well  form 
ed,  silk  brown. 

Kernel  full  but 
not  gla/.ed. 


Sept.  16. 
Kernel  blistering 
Kernel  full. 

Kernel  full. 

Kernel  wholly 
glazed,  husk 
yellow. 


were  unequally  developed  though  planted  at  the  same  time. 
Some  were  earlier  than  others,  and  from  notes  recorded  when 
the  samples  were  taken  I  have  prepared  the  following  table 
showing  in  a  concise  form  the  relative  condition  at  each  pe- 
riod. 

The  Sanford  and  Pride  of  the  North,  the  latter  being  a 
dent  corn  raised  in  Minnesota,  were  about  alike  in  earliness, 
the  Sanford  being  a  little  ahead  July  26  and  a  little  behind 
Sept.  16,  showing  that  the  Minnesota  corn  is  a  little  more  rapid 
"in  growth,  thus  making  it  a  little  more  certain  in  maturing  its 
seed.  It  will  be  seen  from  Table  D  that  the  Sanford  increased 
much  more  from  July  26  to  Aug.  5  than  did  the  Pride  of  the 
North,  but  for  the  next  period  the  increase  was  reversed.  For 
the  whole  period,  however,  the  increase  was  nearly  the  same. 
With  the  Southern  corn  the  increase  of  dry  substance  was  very 
marked  up  to  Aug.  19,  at  which  time  its  tassels  were  not  in 
sight.  This  rapid  gain  no  doubt  continued  for  several  days 
after  this  date.  The  total  gain  from  July  26  to  Sept.  16  is 
greater  in  this  variety  than  in  either  of  the  others.  Because  its 
period  of  rapid  increase  is  longer  and  if  early  frosts  did  not  in- 
terfere  with  the  perfect  maturity  of  this  variety  there  is  no 
doubt  but  that  it  would  produce  a  more  profitable  crop  per  acre 
than  any  kind  of  corn  thus  far  experimented  with,  but  as  a  mat- 
ter of  fact  this  variety,  in  point  of  development,  is  in  the  same 
condition  Sept.  16  that  ^the  Sanford  is  a  month  earlier  or  the 
Northern  field  corn  forty  days  earlier. 

The  Northern  field  corn  increased  less  than  either  of  the 
other  varieties,  but  this  is  more  apparent  than  real  for  it  was  so 
far  developed  July  26  that  it  had  a  large  amount  of  dry  sub- 
stance, in  fact  its  period  of  rapid  increase  was  past,  it  being 
fully  twelve  days  ahead  of  the  Sanford  and  Pride  of  the  North, 
and  forty  days  ahead  of  the  Southern. 
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In  all  the  varieties  there  was  a  great  falling  ofif  in  the  rate  of 
increase  immediately  after  the  tassels  are  put  forth,  the  plant 
evidently  accumulating  dry  substance  much  more  rapidly  while 
the. tassels  were  being  developed  than  at  any  subsequent  pe- 
riod. 

Table  F  shows  the  computed  amount  of  total  crop  and  of 
each  constituent  of  the  crop  per  acre  for  each  variety  and  each 
period.  The  general  indications  of  this  table  have  already 
been  noted.  In  the  final  results  at  harvest  time  it  appears 
that  the  Southern  corn  produced  the  most  dry  substance  per 
acre,  also  that  the  Northern  field  corn  came  next,  Pride  of  the 
North  next  and  Sanford  last,  but  as  was  shown  in  Bulletin  2 
the  feeding  results  show  best  for  Sanford,  the  Northern  coming 
next  and  the  Southern  last.  The  Pride  of  the  North  was  not 
experimented  with  in  feeding. 

Just  why  the  economy  of  the  three  varieties  should  be  the 
reverse  of  their  product  per  acre  is  a  question  hard  to  answer. 
In  the  case  of  the  Northern  field  corn  it  was  fed  to  cows  that 
had  been  long  in  milk,  and  therefore  the  natural  shrinkage 
would  make  the  cost  per  quart  of  milk  greater  even  on  the 
same  food,  and  it  is  fair  to  presume  that  under  like  conditions 
there  would  have  been  no  great  difference  in  feeding  value,  but 
why  the  Sanford  should  prove  so  much  the  superior  of  the 
Southern  can  only  be  attributed  to  the  fact  of  its  being  a  mature 
plant  while  the  rank  and  late  Southern  corn  was  immature,  and 
although  chemical  analysis  shows  them  to  have  been  nearly 
alike,  yet  the  condition  of  the  nitrogenous  matter  may  have 
been  such  that  pound  for  pound  it  was  less  valuable.  This 
point  could  only  have  been  determined  by  separating  the  al- 
bumenoid  from  the  non-albuminoid  nitrogen. 

In  conclusion  we  may  say  that,  all  things  considered,  it  is 
best  to  plant  such  varieties  as  will  in  a  given  locality  produce 
plants  having  well  filled  ears,  the  kernels  being  in  the  milk  or 
better  still  in  the  "doughy"  state,  and  to  delay  the  harvesting 
until  the  plant  shows  evident  signs  of  ripening  such  as  the 
turning  of  the  lower  leaves,  the  glazing  of  the  kernel  in  the 
flint  or  the  shrivelling  of  the  dent  varieties.  Up  to  this  point 
there  is  a  gain  in  two  ways  :  firs^t,  an  actual  gain  in  the  dry 
matter  as  shown  by  Table  F,  and  second,  a  loss  of  water,  (see 
Table  A)  reducing  the  ratio  between  the    water    and    dry   sub- 
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stance  to  about  that  required  by  cattle,  thus  improvuig  the  en- 
silage and  reducing  the  labor  in  handling. 

G.  H.  VVHITCHER, 

Director. 

Address  all  communications  to  the  New  Hampshire  Agri- 
cultural Experiment  Station,  Hanover,  N.  H. 

These  Bulletins  are  free  to  farmers  in  New  Hampshire  and  a  postal 
card  with  full  address  is  all  that  is  required  to  insure  to  any  one  all  the 
Bulletins  and  Reports  as  issued.  There  is  an  opinion  among  many  that 
Bulletins  will  be  issued  monthly.  This  is  wrong.  Bulletins  will  be  issued 
as  fast  as  there  is  material  which  is  of  interest,  but  under  no  condition  will 
this  station  issue  bulletins  unless  such  material  has  accumulated  whether  the 
period  is  one  month  or  three,  for  there  can  be  no  greater  mistake  than  to 
suppose  that  bulletins  can  be  issued  regularly.  The  law  establishing  this 
station  wisely  recognized  this  fact  aud  only  required  that  four  be  issued  an- 
nually. G.   H.  WHITCHER. 


ffill^ 


^iliiiii^ 


^mn 


'  >  r  S  f  :■  '  i 


MMM^ 


^i\ 


